To evaluate the relative influence of myogenic and passive effects on arteriolar dilation during interruption of blood flow, single arterioles of the suffused hamster cheek pouch were occluded while diameters were measured upstream and downstream from the occlusion. Arteriolar pressures, measured by the servo null method, increased 22.5% upstream from the occlusion and decreased 34% downstream. Dilation upstream from occlusions was invariably greater than that downstream, even when suffusion solution PO 2 was increased to high levels that resulted in a decreased initial diameter and a reduction in the absolute increase in diameter during occlusion. In some experiments, arterioles were initially occluded for 60 seconds upstream or downstream from the point of observation; then this occlusion was abruptly released and was replaced by another on the other side of the observation site. Diameter increases upstream from occlusions were again greater than those downstream. Abrupt changes in diameter, apparently of a passive nature, were correlated with the shift in pipette position; however no secondary diameter changes indicating myogenic mechanisms were observed consistently during either high or low oxygen suffusion. The average dilation for all experiments (single and double occlusions) was to 134% of control at upstream sites and to 122% of control at downstream sites. Passive effects apparently contributed 6-12% to the diameter changes during occlusion. Transient diameter changes following brief occlusions suggested that the arterioles may be capable of myogenic responses; however, passive and metabolic factors are apparently predominant in determining the steady state response to longer occlusions.
INCREASED transmural pressure in the peripheral vasculature may lead to two effects: passive distension or stretch-induced active contraction. The latter has been termed the myogenic response of the vasculature. The relative importance of the myogenic response of vascular smooth muscle to the local regulation of blood flow has been debated since it was first proposed by Bayliss in 1902. 1 " 3 It has been assumed that stretch activation of smooth muscle would occur with increased transmural pressure, induce a vasoconstriction and increased vascular resistance, and thus stabilize blood flow. Conversely, a decrease in intravascular pressure would cause vasodilation and decreased resistance to blood flow. The myogenic mechanism has been invoked to explain the moment-tomoment control of blood flow, 4 "" functional hyperemia, 7 and reactive hyperemia. 8 " 12 The magnitude of the hyperemic flow following release of an occlusion depends upon the vasodilation occurring during the period of interrupted flow. 3 Therefore, measurement of the changes in arteriolar diameter during occlusion should be a sensitive indicator of the factors influencing the responses of the vessels to interruption of blood flow. The purpose of this investigation was to assess, by observation of the behavior of individual arterioles, the relative importance of passive and myogenic factors in determining the vascular responses to occlusion.
The present experiments were designed to take advantage of the differences in pressure changes which would occur in an occluded microvessel upstream and downstream from the point of occlusion; i.e., intravascular pressure should increase upstream from the occlusion and decrease downstream. If myogenic mechanisms are powerful, less dilation should occur upstream from the occlusion. Alternatively, if passive effects are dominant, upstream sites should show greater increases in diameter than downstream sites.
Methods
Experiments were performed on male golden hamsters (90-130 g) anesthetized with sodium pentobarbital (60 mg/kg, ip). The trachea was cannulated to ensure a patent airway, and the femoral vein was cannulated for administration of supplemental anesthesia as needed. In four experiments a carotid artery and in one experiment a femoral artery was cannulated, and systemic arterial pressure was measured with a Statham P23 Db transducer and recorded on a Brush 260 chart recorder. During the course of each experiment, all hamsters received a continuous slow infusion of bicarbonate-buffered physiologic saline solution (0.42 ml/hr) through the venous cannula to compensate for evaporative water loss and to maintain circulating blood volume. A single-layered cheek pouch preparation was then prepared as described by Duling. 13 The cheek pouch was suffused with bicarbonatebuffered physiologic saline solution with a pH of 7.35 and VOL. 41, No. 3, SEPTEMBER 1977 the following composition (miu): NaCl, 131.9; KG, 4.7; CaCl 2 , 2.0; MgSO 4 , 1.17; and NaHCO 3 , 20.0. The solution was equilibrated with a gas mixture containing 5% CO 2 ; either 0%, 5%, or 10% O 2 ; and N 2 as a filler gas. The oxygen tensions of the various suffusion solutions were measured over the pouch with oxygen microcathodes 14 The preparation was transilluminated with a xenon source lamp filtered at 540 nm, and the microcirculation was observed with a Leitz Labolux microscope equipped with a 50X UMK objective. Arterioles were also observed on a Cohu closed-circuit television system.
After verification of the presence of vascular tone by topical application of a 10" 4 M solution of adenosine or acetylcholine, single arterioles were occluded with glass micropipettes guided by a micromanipulator. Arteriolar diameters were measured on the television monitor before, during, and after occlusion with a pair of movable raster lines generated by a Colorado video analyzer (model 321). The lines were positioned on the inside wall of the arteriole at a point well away from the occlusion, and internal diameter of the vessel was recorded on-line with the chart recorder. The lines were calibrated against a Vickers image-shearing eyepiece, and the overall accuracy of the system was ± 1 /xm.
The procedure for the occlusion experiments is illustrated schematically in Figure 1 . In single occlusion experiments, an arteriole was occluded for 60 seconds with a single micropipette at either site 1 (the upstream location) or site 2 (the downstream location) while the resultant changes in diameter were measured at the point of observation indicated in the illustration. In one series of experiments, the vessel was occluded at both sites (1 and 2) in various sequences while diameter was measured between the sites of occlusion. The pipettes were positioned as far
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FIGURE 1 Schematic representation of the various procedures used during arteriolar occlusion experiments. Point of observation is between sites 1 and 2. Occlusion at site 1 alone produces a
decrease in arteriolar pressure and a loss of pulse pressure at the point of observation; occlusion at site 2 alone causes an increase in transmural pressure without the loss of pulse pressure. Changing the order of application or release of occlusions at these sites allows the point of observation to be rapidly and selectively exposed to either upstream or downstream pressure conditions. apart as possible on straight sections of arterioles between branches. This distance was about 200-300 /xm, and is not drawn to scale in Figure 1 . The amount of compression necessary for occlusion at each site was estimated prior to the experiment by lowering the pipette just enough to occlude the vessel. During the paired occlusions, the arteriole was sufficiently depressed by the initial occlusion that the second occlusion was incomplete until the first occlusion was released. On release of the first occlusion, elastic recoil of the tissue caused the second occlusion to become complete and thus allowed abrupt shifts between upstream and downstream conditions. Any experiments showing leakage during the second occlusion were discarded. By altering the sequence in which the occlusions were applied or released, the vessel segment under observation could be selectively exposed to either upstream or downstream pressure while the effects of such pressure changes on arteriolar diameter were observed. In a few experiments, arteriolar pressures were measured upstream and downstream from the occlusion by a modification of the servo null method of Wiederhielm. 15 ' '" These measurements were performed with a model 3 servo nulling micropressure system (Instrumentation for Physiology and Medicine) using sharpened micropipettes filled with 1.5 M NaCl and having tip diameters of 2-4 /nm.
Results
DIAMETER CHANGE DURING OCCLUSION (0% O 2 SUFFUSION)
The first series of experiments employed single occlusions during suffusion of the pouch with Ringer's solution equilibrated with 0% O 2 . Figure 2 plots arteriolar diameter, as percent of control, at upstream and downstream sites vs. time during occlusion in the low oxygen suffusion. Table 1 summarizes the control diameter, final absolute diameter (/u.m), and final diameter relative to control at upstream and downstream sites for the experiments performed during equilibration of the suffusion solution with 0% oxygen and also for experiments during equilibration with 5% and 10% oxygen. When the final diameter was expressed as percent of control ( Fig. 2 ), upstream sites dilated significantly more than downstream sites, reaching 133.6 ± 5.3% of control diameter vs. 121.7 ± 2.7% of control diameter for downstream sites (P < 0.05). Figure 3 illustrates results of paired occlusion experiments during 0% O 2 suffusion. In these experiments, arterioles were held at upstream or downstream pressure for 60 seconds, then abruptly released to the opposite pressure condition and observed for another 60 seconds. Under these conditions, upstream sites again tended to show a greater dilation than downstream sites. The average diameter increase at 60 seconds, calculated from all experiments in which arterioles were exposed only to upstream or downstream pressure, was to 132.2 ± 5.6% of control at upstream sites (w = 13) and to 125.6 ± 4.4% of control at downstream sites (M = 16).
When areas initially trapped at downstream pressure for 60 seconds were suddenly exposed to upstream pressure, arteriolar diameter increased abruptly from 122.2 ± 3.8% of control to 131.8 ± 6.2% of control. Final diameter measured 60 seconds after release to upstream pressure averaged 129.9 ± 6.6% of control diameter. This diameter increase is similar to that occurring at upstream sites during a 1-minute single occlusion ( Fig. 2 , Table 1 ), and during 2-minute single occlusions at upstream pressure. The latter averaged 136.4 ± 10.1% of control diameter during 0% O 2 suffusion (n = 8).
In the opposite case, when areas initially exposed to upstream pressure were suddenly released to downstream pressure, arteriolar diameter decreased from 128.3 ± 7.6% of control diameter to 123.3 ± 6.8% of control (n = 8). One minute after release to downstream pressure, diameters averaged 117.7 ± 3.1% of control diameter.
RESPONSE TO BRIEF OCCLUSIONS (0% O 2 SUFFUSION)
Other reports 11 ' 12> " have indicated that myogenic responses can be observed following short occlusions or early in a period of occlusion and are then presumably masked by metabolic influences. Therefore, arteriolar diameters were measured during brief occlusions (3-6 seconds duration). During these brief occlusions, downstream diameters frequently decreased when the arteriole was occluded. In the arterioles where this response was measured, the decrease during the occlusion averaged 1.7 ± 0 . 4 pirn (equivalent to 6.1 ± 1.1% of preocclusion diameter, n = 9). This presumably indicates passive collapse of the vessel due to the decreased intravascular pressure downstream from the occlusion. On release of the occlusion, a transient dilation was observed in many of the arterioles tested. This dilation averaged 4.3 ± 0.7 /xm (or 13.7 ± 2.2% of the preocclusion diameter) in the 10 arterioles in which the response was measured. The dilation apparently reflects relaxation of the vascular smooth muscle, rather than passive effects, since arteriolar pressure (measured in separate experiments) did not appear to exceed control values on release of the occlusion.
Upstream segments usually appeared to be passively distended during brief occlusions, and then returned rapidly to control diameter when the occlusion was released. The diameter increase during the occlusion averaged 3.2 ± 0.4 fim (12.3 ± 2.0% of control diameter) during 0% O 2 suffusion (n = 8). While an undershoot was occasionally observed following release of the occlusion, arterioles generally returned to control diameter with no evidence of either an undershoot or a sustained vasodilation.
During 1-minute occlusions, however, the steady state responses of these arterioles appeared to be indistinguishable from those which did not exhibit transient diameter responses to brief occlusions. In both cases, diameter increases upstream from the point of occlusion were noticeably greater than those downstream from the occlusion. The greater diameter increases upstream from the point of occlusion during low oxygen suffusion suggested that myogenic responses are either not present or are obscured by passive or metabolic factors during longer occlusions. Since an increase in the oxygen content of the suffusion solution should be associated with an improved oxygen supply to both the vascular smooth muscle and the parenchymal tissue during the period of occlusion, arteriolar diameters were measured upstream and downstream from occlusions performed during suffusion of the preparation with solutions equilibated with 5% O 2 and 10% O 2 (Fig.  4 , Table 1 ). Under these conditons, the contribution of anaerobic parenchymal cell metabolites or vascular smooth muscle hypoxia to the arteriolar diameter response would be minimized and myogenic mechanisms, if present, might become more apparent.
Note that suffusion with the 10% oxygen solution caused a sustained vasoconstriction relative to the diameter observed in 0% oxygen (Table 1) ; however, a dilation did occur during the occlusion. Upstream sites showed significantly greater diameter increases than downstream sites, especially in the early part of the occlusion. By 10 seconds, the mean diameter of upstream sites had increased 2.6 ± 0.6 /j.m from control, while the diameter of downstream sites had increased only 0.2 ± 0.4 /xm from control (P < 0.005). Late in the occlusion, the differences became less pronounced, but upstream sites still showed significantly greater dilation. The mean of the peak diameter increase at upstream sites was 5.7 ± 1.3 fim, while that at downstream sites was 2.9 ± 0.5 fim (P < 0.05). Another series of experiments was performed in which the pouch was suffused with Ringer's solution equilibrated with 5% O 2 and diameters were measured at upstream and downstream sites as before ( Fig. 4B , Table 1 ). Under these conditions, diameter increases at upstream sites were again significantly greater than those at downstream sites (P < 0.01). Figure 5 illustrates the arteriolar diameter changes (percent of control) observed during a series of paired occlusion experiments with 10% O 2 suffusion. In these experiments, arteriolar diameter responses to occlusion were similar to those observed during identical experiments with 0% O 2 suffusion ( Fig. 3 ). Upstream segments of arterioles agains showed significantly greater diameter increases than downstream segments. The diameter of arterioles exposed only to upstream pressure increased to 136.4 ± 4.0% of control (n = 14), while that of vessels exposed only to downstream pressure increased to 118.0 ± 2.9% of contro; (n = 20) (P < 0.001).
Immediately upon changing from downstream to upstream pressure, arteriolar diameters increased from 115.4 ± 1.6% of control to 133.7 ± 2.8% of control (n = 17). This abrupt increase in diameter suggests passive distension due to a sudden pressure increase. Arteriolar diameters 60 seconds after release to upstream pressure averaged 134.0 ± 4.6% of control diameter during 10% O 2 suffusion. This value is similar to that occurring in response to a 1-minute microvessel occlusion (Fig. 4A , Table 1 ), and during 2-minute single occlusions at upstream pressure. The latter averaged 135.1 ± 9.8% of control during 10% O 2 suffusion (n = 8).
When areas initially exposed to upstream pressure were suddenly released to downstream pressure, arteriolar diameter decreased from 138.5 ± 5.0% of control diameter to 128.9 ± 5.7% of control diameter (n = 8). One minute after release to downstream pressure, arteriolar diameters averaged 115.8 ± 5.9% of control. This value is similar to that described above for single occlusions at downstream sites (Fig. 4A, Table 1 ).
RESPONSE TO BRIEF OCCLUSIONS (10% O 2 SUFFUSION)
The response of arterioles to brief occlusions during 10% O 2 suffusion was similar to that observed during 0% O 2 suffusion. While no systematic comparisons were made of the relative percentage of arterioles showing transient diameter changes following short occlusions during 0% O 2 and 10% O 2 suffusion, no obvious differences in the frequency of occurrence of transient responses was apparent when the oxygen content of the suffusion solution was changed.
Downstream sites again tended to decrease in diameter during the occlusion and exhibit a transient dilation on release of the occlusion. In the arterioles where the response was measured, the decrease in diameter during the occlusion averaged 1.7 ± 0.3 /im (5.9 ± 1.7% of control 
SYSTEMIC ARTERIAL PRESSURE
To ensure that our failure to observe powerful myogenic mechanisms was not due to the absence of a sufficient pressure stimulus to trigger these responses, systemic arterial pressure was measured in five hamsters during experiments of 2-Vli hours' duration. The average mean arterial blood pressure immediately after placing the animal on the stage of the microscope was 122.8 ± 6.2 mm Hg, and the average pressure at the end of these experiments was 109.8 ± 2.5 mm Hg, or about 89% of the initial pressure. Arteriolar responses to occlusion at the highest mean arterial pressures measured (approximately 135 mm Hg) were similar to those observed in experiments for which systemic pressure was not measured.
TIME COURSE OF ARTERIOLAR DILATION
As a further test for myogenic responses, the time course of arteriolar dilation was compared for upstream and downstream sites. The following parameters were measured: (1) the time from occlusion until the onset of dilation, (2) the time from occlusion until half of the peak diameter was attained, (3) the time from release of occlusion until onset of recovery, and (4) the time from release of occlusion until 50% recovery from the peak dilation was observed during the occlusion. The results of these measurements are summarized in Table 2 . While there was a strong tendency for the onset of dilation to occur earlier at upstream sites than at downstream sites, there were no statistically significant differences between any of the parameters measured.
Discussion
The data presented here clearly indicate that myogenic effects are not predominant in determining the steady state dimensions of single arterioles in the hamster cheek pouch during occlusion. Intravascular pressure was shown to increase upstream and decrease downstream from the point of occlusion. In the present experiments, upstream sites dilated to about the same extent as downstream sites in the low oxygen suffusion solution, and dilated more when the oxygen content of the suffusion solution was raised. When the data were expressed as percent of control, greater dilation occurred at upstream sites in all cases. These results are opposite from those expected from myogenic regulation, and instead suggest passive effects superimposed on a metabolically induced vasodilation as the principal factors determining arteriolar responses to local occlusion in the vascular bed.
The responses of cheek pouch arterioles during occlusion are similar to those occurring in perfused mesenteric preparations exposed to changes in transmural pressure by alterations in arterial and venous pressure, 18 -19 and suggest that the overall response to occlusion is a combination of active and passive behavior. Baez 18 and Johnson 19 reported that a frequent response of arterioles to decreased perfusion pressure was a passive decrease in diameter followed by a dilation, or autoregulatory response. Downstream from the occlusion, we observed this response almost invariably. Baez 18 and Johnson 19 observed some arterioles that only showed decreased diameter when intravascular pressure was lowered; however, they did not observe closure of arterioles at critical pressures, as postulated by Burton. 20 We observed neither closure of arterioles nor decreases in diameter without dilation. The failure of the other laboratories 18 ' 19 to observe a dilation in some vessels when intravascular pressure was lowered might be due to differences in the pressure decreases in the various experiments, differences in the metabolic environment of the vessels, or observation of maximally dilated vessels.
The paired occlusion experiments also fail to provide evidence for strong myogenic responses. If powerful myogenic mechanisms were operating, a sudden release to upstream pressure should show an overshoot with subsequent muscle activation and return to the final diameter. VOL. 41, No. 3, SEPTEMBER 1977 Values are expressed in seconds (mean ± SE) for sites upstream and downstream from the point of occlusion; to n = time from occlusion until onset of dilation; l^ = time from occlusion until dilation to 50% of the peak value attained during occlusion; t^, = time from release of occlusion until onset of recovery; tj ",. = time from release of occlusion until 50% recovery from the peak value attained during the occlusion. Numbers in parentheses indicate number of sites observed.
Alternatively, a sudden release to downstream pressure should result in a passive decrease in diameter followed by a secondary increase to the new steady state. However, no secondary diameter changes indicative of myogenic regulation could be demonstrated during either the high or low oxygen suffusion.
Previous reports 21 ' 22 have also suggested that vascular smooth muscle exhibits rate-sensitive responses to stretch. Such responses might be important during a sudden increase in intravascular pressure. Mellander and Arvidsson 22 observed a resistance increase of 13.5% in response to a 22-mm Hg average increase in mean distending pressure in the lower leg of the cat and reported that 6.3% of this increase in resistance was abolished when normal pulse pressure was damped out by a Windkessel system. These authors 22 proposed both a static and a rate-sensitive constrictor response based on this evidence. We were unable to demonstrate a vasoconstriction in response to upstream pressure in either the short occlusion or the dual occlusion experiments. During the dual occlusion experiments, the sudden changes between downstream and upstream pressure should reveal any autoregulatory mechanisms which are sensitive to either the pulse pressure or the rate of change of transmural pressure. The failure of any rate-sensitive vasoconstrictor (or vasodilator) responses to occur suggests that these mechanisms might be overridden by metabolic factors during longer occlusions.
Since steady state arteriolar diameter changes did not indicate powerful myogenic responses, the time course of arteriolar dilation was also compared in upstream and downstream segments to determine whether any differences existed which would suggest myogenic regulation, e.g., a delayed dilation upstream from the occlusion due to the pressure stimulus. The onset of dilation tended to occur earlier at upstream sites, suggesting passive distension (which would contribute to the increase in diameter) rather than myogenic responses (which would oppose it). However, there were no statistically significant differences between upstream and downstream sites for any of the parameters measured. Thus, the time course of the dilation also fails to provide evidence for strong myogenic responses.
The only substantive evidence of a myogenic response of the Bayliss type which could be demonstrated in these experiments was the transient response of arterioles following brief occlusions. The transient dilation of down-stream segments following short occlusions presumably reflects relaxation of the arteriolar smooth muscle due to either the pressure drop or metabolic factors during the occlusion. This diameter increase occurred immediately on release of the occlusion and persisted for less than 10 seconds, thus exhibiting a time course similar to the myogenic response described by Kontos et al. 17 from pressure-flow studies in dog hindlimb and forelimb preparations. The time for onset of the response was also close to that reported by Smiesko 21 for the increase in blood flow following a 1-second decrease in pressure in perfused limb preparations (4.4 ± 0 . 3 seconds), but shorter than the average time reported by Sparks 23 for the increase in tension in response to quick stretch in isolated human umbilical artery strips (9.2 seconds). However, the duration of the responses described by Smiesko'and Sparks were much greater, averaging 25 ± 4 seconds in Smiesko's experiments 21 and 63.1 seconds in Sparks' experiments. 23 The average dilation observed after such an occlusion was generally about 2.5 to 3.5 /j.m, or to about 110% of control diameter. Based on these figures, this mechanism could account for as much as one-third of the total dilation occurring downstream from a 1-minute occlusion during low oxygen suffusion. However, in view of the apparently transient nature of the response, it is clear that this is an upper estimate of its magnitude in the steady state.
When calculated according to the Poiseuille relationship with 100% of the total resistance in the arterioles, such a diameter increase would contribute about 22-23% to the peak flow following such an occlusion. This is similar to the report of Kontos et al., 17 who observed that the hyperemic response to a 5-second occlusion averaged 28% of that to a 30-second occlusion in both the perfused hindlimb and forelimb preparations of the anesthetized dog. However, our estimation of the magnitude of the dilation was derived from observation of arterioles selected because they exhibited the response and might, therefore, considerably overestimate the contribution of such a mechanism to the total hyperemic flow following occlusion of a whole vascular bed.
The transient vasoconstriction which was sometimes observed at upstream sites following brief occlusions is also suggestive of a myogenic response. Such a response would be expected if the vascular smooth muscle were activated by increased transmural pressure during the occlusion and the distending pressure was suddenly released when blood flow was restored. However, this response was observed in relatively few cases, and arteriolar diameters generally returned to control following release of such occlusions, with no evidence of an undershoot in diameter. In addition, arteriolar diameters increased upstream from such occlusions with little tendency for increased vasomotion. These observations all indicate that myogenically induced vasoconstriction is weak in these vessels.
In addition to arguing against a myogenic response of the Bayliss type for the steady state diameter changes during occlusion in the cheek pouch, our data fail to show evidence for the active dilation in response to increased perfusion pressure, which had previously been reported by some investigators. 21 -24 For example, Smiesko-' 1 reported a sustained decrease in vascular resistance in response to the ascending part of a 1-second square wave change in perfusion pressure, and proposed a rate-sensitive vasodilator response. We did not observe any sustained vasodilation at upstream sites following brief occlusions. If such a response exists, the magnitude of the pressure change upstream from our occlusions might not be sufficient to trigger it, since it is considerably less than that reported in Smiesko's experiments. 21 The data of Kontos et al. 17 suggested that myogenic responses can be obscured, presumably by metabolic factors, during longer occlusions. Tissue Po 2 falls sharply during arteriolar occlusion in 0% O 2 suffusion, 25 and it is possible that myogenic mechanisms might not be evident in these experiments because active responses of the vascular smooth muscle are masked by the accumulation of anaerobic tissue metabolites or vascular smooth muscle hypoxia. To determine whether this was the case, arteriolar diameter changes were observed upstream and downstream from occlusions during suffusion of the preparation with solutions of higher oxygen content. As suffusion Po 2 is increased, the tissue receives an increased oxygen supply from the suffusion solution, the Po 2 decreases in the tissue, and on the arteriole are attenuated, 25 and the contribution of anaerobic tissue metabolites or vascular smooth muscle hypoxia to the arteriolar diameter increase during occlusion is presumably minimized. If myogenic responses are present, they should become more apparent under these conditions.
Increasing the Po 2 of the suffusion solution caused a reduction in arteriolar diameters prior to occlusion and decreased dilation (expressed as absolute diameter increase) during the occlusion, especially in downstream segments ( Table 1) . Diameter increases relative to control are similar during all suffusion conditions because these values are based on lower control diameters during the high oxygen suffusion. Table 1 shows that the mean absolute diameter at the end of a 1-minute occlusion during 10% oxygen suffusion was either less than control diameter during 0% oxygen suffusion (downstream sites) or about equal to control diameter during 0% oxygen suffusion (upstream sites). These data suggest that factors related to oxygen availability do have a role in determining arteriolar responses to occlusion in this bed.
Arteriolar dilation during high oxygen suffusion was an unexpected finding. Arteriolar diameter increases during occlusion in the 5% O 2 and 10% O 2 suffusions are consistent with a myogenic response or the action of aerobic metabolites. 17 Nonetheless, the difference between upstream and downstream diameter changes (i.e., the greater diameter increases upstream from the point of occlusion) becomes even more apparent during suffusion with the high oxygen solutions, again suggesting that passive effects predominate over myogenic regulation during occlusion of cheek pouch arterioles.
We cannot explain why increasing suffusion solution Po 2 affected diameter increases more at downstream than at upstream sites. Whereas the smaller dilation of downstream segments during occlusion in 10% O 2 suffusion probably reflects a decreased accumulation of anaerobic metabolites or the prevention of vascular smooth muscle hypoxia, it might also be due to a greater passive collapse of the vessel because of a larger fall in transmural pressure during occlusion. Differences in the transmural pressure decrease during occlusion might result from constriction of upstream resistance vessels during high oxygen suffusion.
Although there was no significant difference between arteriolar pressures measured during 0% and 10% O 2 suffusion (Fig. 6) , these values are lower than those previously reported for arterioles of the hamster cheek pouch . VOL. 41, No. 3, SEPTEMBER 1977 However, the relative changes in arteriolar pressure upstream and downstream from the point of occlusion in these experiments compare favorably with changes in systemic or venous pressure described in previous studies of the autoregulatory responses of cat mesenteric arterioles, 5 -l9 and Gore 2 " has demonstrated that arteriolar pressure is a linear function of systemic pressure in the isolated, autoperfused cat mesentery. Due to the difficulty in achieving successful penetration of arterioles with the pressure pipettes, measurements of arteriolar pressure in the present investigation were often made late in the course of experiments in order to confirm that arteriolar pressure changed in the appropriate direction upstream and downstream from the occlusion. During several of these measurements, the cheek pouch microcirculation exhibited signs of deterioration, as evidenced by loss of tone and decreased flow rate in arterioles. In order to confirm that our failure to observe powerful myogenic mechanisms was not due to the lack of a sufficient pressure stimulus to trigger these responses, systemic arterial pressure was continuously recorded during several experiments identical to those in which this parameter was not measured. These measurements indicate that systemic pressure generally does not decrease to any substantial degree during the course of an experiment. In addition, arteriolar diameter changes during occlusion at the highest values of mean arterial pressure measured (approximately 135 mm Hg) were essentially identical to those observed in experiments where systemic pressure was not recorded. Thus, the absence of powerful myogenic regulation in this preparation does not appear to be due to the lack of an adequate pressure stimulus to initiate the response.
Since the passive properties of microvessels are incompletely understood, 18 -27> - 8 we estimated the contribution of passive responses to arteriolar diameter changes during occlusion. During brief occlusions, when metabolic influences should be minimal, passive diameter decreases of about 6% of the preocclusion value occurred at downstream sites, and increases equivalent to 10-12% of control diameter occurred at upstream sites. In the paired occlusion experiments, passive responses (estimated by diameter changes immediately upon changing between upstream and downstream pressure) averaged 2-4% of preocclusion diameter during 0% oxygen suffusion and 4.5-9.0% of preocclusion diameter during 10% oxygen suffusion.
Based on the arteriolar pressure changes measured in the present experiments, the passive responses of upstream segments of arterioles are generally in excellent agreement with those predicted from calculations based on the experiments of other authors, 18 -"• -8 conducted over a much wider pressure range. The average change in diameter for the combined measurements of Wiederhielm-8 and of Baez and his coworkers 18 -27 was 0.32 jtim/mm Hg pressure change, which would predict a passive increase of just over 2 fim for the upstream pressure change in our experiments. This is in close agreement with the diameter increases we observed during brief occlusions and in the paired occlusion experiments. In downstream segments, the passive changes in arteriolar diameter occurring in our experiments appear to be somewhat less than those predicted from the studies cited above. However, diameter changes observed during brief occlusions and some of the paired occlusion experiments are consistent with the lower range of passive responses reported by the previous authors, e.g., 0.10 ^im/mm Hg and 0.16 /im/mm Hg in some of the experiments of Baez. 27 Such decreases probably reflect nonlinearity in the passive characteristics of the arterioles, since they occur immediately upon occlusion, presumably before any active dilation of the smooth muscle can occur to mask the passive response.
Although myogenic responses appear to be powerful in some vascular beds such as the mesentery 5 -l8 and bat wing, 29 our data indicate that they do not have an important role in determining arteriolar responses to occlusion in the cheek pouch, since substantially greater diameter increases occur upstream from an occlusion than downstream (especially under conditions of high ambient Po 2 , when the response would be least likely to be masked by factors related to tissue hypoxia). Obvious sources for the differences between our findings and those above are species differences, methodological differences, and variations in myogenic contributions to regulation among different tissues. 1 '
